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Abstract 

Background: Dementia affects the mood of people with dementia but also of their caregivers. In the coming 
years, the number of people with dementia will increase worldwide and most of them will continue to live in the 
community as long as possible. Home-based psychosocial interventions reducing the depressive symptoms of both 
people with dementia and their caregivers in their own home are highly needed. 

Methods/Design: This manuscript describes the design of a Randomised Controlled Trial (RCT) of the effects of a 
home-based exercise and support programme for people with dementia and their caregivers. The aim is to 
randomly assign 156 dyads (caregiver and dementia diagnosed person) to an intervention group or a comparison 
group. The experimental group receives a home programme in which exercise and support for the people with 
dementia and their caregivers are combined and integrated. The comparison group receives a minimal 
intervention. Primary outcomes are physical health (people with dementia) and mood (people with dementia and 
caregivers). In addition, to get more insight in the working components of the intervention and the impact of the 
intervention on the relationship of the dyads a qualitative sub-study is carried out. 

Discussion: This study aims to contribute to an evidence-based treatment to reduce depressive symptoms among 
people with dementia and their caregivers independently living in the community. 

Trial Registration: The study has been registered at the Netherlands National Trial Register (NTR), which is 
connected to the International Clinical Trials Registry Platform of the WHO. Trial number: NTR1802. 



Background 

Dementia affects the mood of people with dementia but 
also of their family caregivers [1,2]. Psychosocial interven- 
tions have been demonstrated to reduce caregiver distress 
and delay nursing home admission [3] . However, benefits 
of psychological interventions on caregiver's psychological 
mental health are limited especially with regard to care- 
givers' depressive symptoms [4-6]. Since the number of 
people with dementia is increasing worldwide, and most 
of them will continue to live in the community as long as 
possible, home-based psychosocial interventions reducing 
the depressive symptoms of both people with dementia 
and their caregivers in their own home are highly needed. 
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A review on combined programmes for people with 
dementia and their caregivers showed the effectiveness of 
four out of the 22 programmes for couples [7]. Two of 
these programmes showed significant beneficial effects 
on the depressive symptoms of persons with dementia as 
well as their caregivers: a short-term residential pro- 
gramme [8] and an active behavioral treatment developed 
by Teri [9]. Another intervention of Teri showed a reduc- 
tion of depressive symptoms of people with dementia and 
an improvement of their physical functioning [10]. This 
intervention combines a physical exercise programme 
with teaching caregivers behavioral management techni- 
ques and to identify pleasant activities. The impact on 
caregivers' mental health was not measured in this study. 

There is more research supporting the beneficial effects 
of physical exercise on the cognitive, physical and beha- 
vioural functioning of people with dementia [11-14]. Since 
physical exercise in combination with behavioral activation 
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and pleasant activities seems to be promising and can be 
easily provided in the home of the people with dementia, 
an intervention programme like the one studied by Teri 
might have opportunities in other countries outside the 
US as well. Furthermore, it might have a beneficial effect 
on the relationship between persons with dementia and 
their caregivers. Since pre-caregiving and current relation- 
ship quality between care receiver and caregiver appear to 
have an impact on caregiver's wellbeing [15], this might be 
an additional advantage of such a combined intervention 
programme. 

Aim and main research questions 

This study aims to develop an evidence-based treatment 
to reduce depressive symptoms among home living peo- 
ple with dementia and their caregivers. The feasibility 
and effectiveness of physical exercise and behavioural 
management and activation on depressive symptoms of 
both people with dementia and their caregivers will be 
investigated. A Randomised Controlled Trial (RCT) and 
a qualitative sub study are conducted to examine the 
effects of this programme. This article describes the pro- 
tocol and discusses its benefits en limitations. 
The main research questions are: 

1. Is the home-based exercise and support programme 
feasible? 

2. What is the effect of a home-based exercise and 
support programme on physical health, mood, cognitive 
functioning and behaviour of people with dementia? 

3. What is the effect of the home-based exercise and 
support programme on general health, feelings of bur- 
den and mood of caregivers? 

4. What are the working components of the interven- 
tion as perceived by the people with dementia and the 
caregivers? 

5. What is the impact of this intervention on the qual- 
ity of the relationship between the person with dementia 
and his/her caregiver? 

Methods/Design 

Participants 

All dyads willing to participate in the study are eligible. 
Inclusion criteria for people with dementia are a diagnosis 
of dementia made by a physician (a general practitioner or 
a neurologist), minimum age 55 years, living at home with 
a caregiver willing to participate in the training sessions. 
Exclusion criteria concerning the people with dementia 
are the use of antidepressants, the presence of psychotic 
symptoms, Mini Mental State Examination (MMSE) score 
< 14 and receiving more than 2 days respite care in a day 
care facility. 

Caregivers are spouses or adult relatives who live with 
the care receiver or spend a minimum of 4 hours every 



day with the person with dementia. Furthermore, care- 
givers should have a Centre for Epidemiologic Studies- 
Depression (CES-D) score > 5 and should have enough 
understanding of the Dutch language. Exclusion criteria 
for the caregivers are physical disorders that hamper 
assistance with the exercises, presence of psychotic symp- 
toms and use of antidepressants. 

Sample size/Power 

Sample sizes were calculated by a statistical power ana- 
lysis. To detect an effect size of d > 0.40 between the 
two conditions with a = .05 and p = .80, 78 dyads in 
each group are needed. 

Recruitment 

Participants for this study are recruited throughout the 
Netherlands via caregiver centers, Alzheimer Cafes 
(easily accessible meetings for people with dementia, 
their caregivers and others) and by advertising in news- 
papers and via the Internet. 

Procedure 

Trained master students in clinical psychology screen 
the interested dyads at intake. Eligible dyads are invited 
for baseline assessment and asked to sign an informed 
consent. When necessary, caregivers provide consent on 
behalf of the person with dementia. After the baseline 
assessment dyads are randomly allocated to the inter- 
vention or the comparison group. Within 2 weeks after 
the baseline measurement the intervention starts. 

Randomisation 

After the baseline assessment dyads are randomly 
assigned by blocked randomisation (block size 20) to the 
intervention or comparison group. The allocation sche- 
dule is made by an independent researcher with a com- 
puter generated block randomisation. In this RCT dyads 
are aware of the treatment assigned. The examiners are 
blinded to the group allocation. 

Intervention group: combined home-based exercise and 
support programme 

The intervention group receives a programme consisting 
of two parts: an exercise programme and a support pro- 
gramme. The goal of the exercise programme is to moti- 
vate dyads to complete 30 min of active exercise at least 
3 days a week. There are four exercise components in the 
programme: flexibility, strengthening, balance and endur- 
ance. The activities should be fun and the person with 
dementia should enjoy performing them. The exercises 
are introduced gradually, session-by-session. The care- 
giver assists the person with dementia with the exercises 
at his/her level of physical abilities. Caregivers should 
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watch carefully to prevent falls. If the person with 
dementia develops any sudden pain, shortness of breath, 
or ill feelings, exercises should be discontinued and a 
physician should be consulted. In addition, the goal of 
the support programme is to train caregivers in skills to 
communicate with the person with dementia and to sti- 
mulate implementation of pleasant activities in daily live. 
A coach visits the dyads in their own homes for 8 one- 
hour-long sessions during 3 months. The first month the 
dyads are visited weekly, followed by biweekly sessions 
over the next 8 weeks. The coaches are trained master 
students of the VU University at the Department of Clin- 
ical Psychology who follow a special training programme 
on geropsychology. During the study, all trained students 
receive minimal 3 times supervision of a psychologist 
specialized in working with older people. 

For the present study, the intervention of Linda Teri 
has been translated into Dutch. The transfer from the 
American intervention to the Dutch design involved sev- 
eral adaptations to the Dutch care situation. The present 
intervention also includes elements of a Dutch exercise 
programme for people with dementia and their care- 
givers [16]. Materials like a ball, weights and elastics 
were added to make the exercises more attractive for 
people with dementia. Finally, in view of the implemen- 
tation of the intervention in daily practice the interven- 
tion program needed to be shortened. The number of 
sessions has been decreased to eight (instead of the ori- 
ginal 12) and, in addition, the frequency of the sessions 
in the first month to one instead of 2 sessions per week. 
According to the caregivers in the pilot study, the fre- 
quency and number of sessions were too high, consum- 
ing too much of their valuable time. 

Comparison group: minimal intervention 

The comparison group receives a minimal intervention 
consisting of 1) special information bulletins with gen- 
eral information (like car driving, medication, night rest 
and domotica) monthly sent to the dyads; and 2) 
monthly phone calls by the coaches. The goal of these 
10 min phone calls is to encourage staying active in 
everyday life and to keep social contacts and to discuss 
the daily routine. After 6 months the dyads in the com- 
parison group are offered the opportunity to participate 
in the home-based exercise and support programme. 

Measurements 

Measurements take place at baseline, at the end of the 
intervention after 3 months (post treatment) and at 6 
months after baseline (follow up). For the intervention 
group only, there is a second follow up 12 months after 
baseline to examine whether effects are still present 
(Figure 1; Tables 1 and 2). 



Instruments people with dementia 
Primary outcome measures 

Physical health and function Two of the eight sub- 
scales of the Medical Outcome Study Short Form 
Health Survey (SF-36; [17,18]) are used to measure phy- 
sical function and physical role functioning. Three sub- 
scales of the Sickness Impact Profile (SIP;[19,20]) are 
used to measure body care and movement, mobility and 
home management. Higher SF-36 scores indicate better 
health functioning; higher SIP scores indicate worse 
function. The caregiver completes both instruments. 
Mood The examiner completes the 19-item Cornell Scale 
for Depression in Dementia [21,22] together with the care- 
giver. The examiners are extensively trained and super- 
vised by a psychologist to ensure interrater reliability. The 
Depression Rating Scale (DRS) of the Resident Assessment 
Instrument Home Care (RAI HC;[23-25]) is an observa- 
tional scale consisting of seven items. Geriatric Depression 
Scale 15 (GDS 15) is used as a self-report measure [26,27]. 
Higher Cornell, DRS and GDS scores indicate greater 
impairment. 

Secondary outcome measures 

Behavioural problems The Revised Memory and Beha- 
viour Problem Checklist (RMBPC; [28,29]) is used to 
assess the level of behavioural disturbance of the person 
with dementia. The scale consists of 24 items reflecting 
three subscales, which measure the frequency of depres- 
sive behaviour, disruptive behaviour and memory related 
problems. Caregivers indicate how often problems 
occurred within the past week. Higher scores indicate 
greater disease severity. 

Actigraphy rest/activity cycles Rest activity data are col- 
lected by means of a wrist- worn, watch- size, ambulatory 
motion-detecting device, the Actigraph (Camebridge Neu- 
ro technology Ltd., Camebridge, Great Britain). The Acti- 
graph is set to record arm motion in 1-min epochs. People 
with dementia are asked to wear the Actigraph 24 h a day 
on their non-dominant wrist during 1 week. Data collected 
by Actigraph are related with rest-activity levels, an indir- 
ect measurement for sleep-wake cycles [30]. Interdaily 
Stability is a measure of the degree of resemblance 
between activity patterns of individual days. Higher values 
indicate a more stable rhythm. Intradaily Variability repre- 
sents the fragmentation of periods of rest and activity. 
Normal rest-activity patterns show one major active per- 
iod (day) and one major inactive period (night) and there- 
fore show a low Intradaily Variability. Higher values 
indicate a more fragmented rhythm. Relative Amplitude 
represents the normalized difference between the most 
active 10-h period in the 24-h cycle in relation to the unin- 
terrupted least active 5-h period. Higher values indicate a 
larger difference between daytime activity and night time 
rest and thus a stronger rhythm. The three rest-activity 
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INTAKE SCREENING 



EXCLUSION: exclusion criteria met/ 
not meeting inclusion criteria 



WEEK 0: ASSESSMENT I - BASE LINE (TO) 



RANDOMISATION 
(within 2 weeks) 



INTERVENTION: 
TRAINING PROGRAM 



COMPARISON GROUP: 
MINIMAL INTERVENTION 



MONTH 3: ASSESSMENT II - POST-TREATMENT (T1) 



MONTH 6: ASSESSMENT III - 1st FOLLOW UP (T2) 



1 YEAR: ASSESSMENT IV 
2nd FOLLOW UP (T3) 



Figure 1 Research procedure. 



rhythm variables are converted into z-scores and com- 
bined to one Total Rest Activity Score. 
Cognitive functioning The Global Deterioration Scale 
(GDS; [31]) is used to clinically distinguish between the 
global stages from normality to severe dementia. 

The Mini Mental State Examination (MMSE; [32,33]) 
is used to get an impression of global cognitive 
functioning. 

The 8 Words Test of the Amsterdam Dementia 
Screening Test 6 (ADS 6; [34]) is used to measure epi- 
sodic anterograde memory. 

To measure the ability to plan a strategy to solve a pro- 
blem the Key Search Test of the Behavioural Assessment 
of the Dysexecutive Syndrome (BADS; [35]) is used. 

Trailmaking Test A & B (TMT A & B; [36]) are used 
to measure visual conceptual and visuomotor tracking, 
flexibility and working memory. 

The Digit Span Test (forward and backward) is part of 
the Wechsler Memory Scale-Revised (WMS-R; [37]). 



Work-memory is measured by digit span backward and 
short-term memory and attention is measured by digit 
span forward. 

To measure visual long-term memory the Face and 
Picture Recognition of the Rivermead Behavioural Mem- 
ory Test (RBMT; [38,39]) is used. 

Category Fluency is a subtest from Amsterdam 
Dementia Screening Test 6 (ADS 6; [34]). This test 
requires a strategic search mechanism to retrieve infor- 
mation from semantic memory and is used to measure 
categorization abilities. 

Apolipoprotein E4 The status of Apolipoprotein Epsilon 
4 (ApoE4) is determined as a baseline variable and is taken 
from two buccal mucosa swabs (Catch-All swabs of the 
firm BIOzymTC example). ApoE4 might modify the effects 
of pharmacological treatments. An ApoE4 carrier may 
react different on a certain treatment, e.g. cholinesterase 
inhibitors [40]. To control for a possible influence of 
ApoE4 on treatment effects, we analyze ApoE4. 
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Table 1 Instruments at different assessment moments for 
people with dementia 



Outcomes 



Measurements 



TO T1 T2 T3 



PRIMARY OUTCOMES 

Physical health SF-36 x x x x 

SIP x x x x 

Depressive symptoms MDS-DRS RAI HC x x x x 

Cornell x x x x 

GDS-15 x x x x 

SECONDARY OUTCOMES 

Behavioural problems RMBPC problems x x x x 

Cognition GDS x 

MMSE x x x x 

ADS- AWT x x x x 

BADS-Key Search x x x x 

TMT A & B x x x x 

RBMT FR & PR x x x x 

GIT-Category Fluency x x x x 

Digit Span FW & BW x x x x 

Rest/Activity Actigraphy x x 

AP0E4 ApoE4 x 

SF-36, Short Form Health Survey, SIP Sickness Impact Profile, MDS-DRS RAI HC 
Depression Rating Scale of the Resident assessment Instrument Home Care, 
Cornell Cornell Scale for Depression in Dementia, GDS-15 Geriatric Depression 
Scale 15, RMBPC Revised Memory and Bahaviour Problem Checklist, GDS 
Global Deterioration Scale, MMSE Mini Mental State Examination, ADS-AWT 8 
Words Test of the Amsterdam Dementia Screeningtest, BADS-Key Search Key 
Search Test of the Behavioural Assessment of the Dysexecutive Syndrome, 
TMT A & B Trailmaking Test A & B, RBMT Face Recognition & Picture 
Recognition of the Rivermead Behavioral Memory Test, GIT-Category Fluency 
Category Fluency from the Groninger Intelligence Test, Digit Span FW & BW 
Digit Span Test (forward and backward) of the Wechsler Memory Scale, ApoE4 
Apolipoprotein E4 



Instruments caregivers 
Primary outcome measure 

Depressive symptoms To measure depressive symptoms 
the self-rating 20-item report scale Centre for Epidemio- 
logic Studies-Depression (CES-D; [41,42]) is used. 

Higher scores indicate more severe depressive 
symptoms. 



Secondary outcome measures 

General health One self-report question on general 
health is used. A higher score indicate higher 
impairment. 

Burden The Self-Perceived Pressure from Informal Care 
(SPPIC); [43,44] is applied to measure caregivers' feel- 
ings of role overload. Higher scores indicate more per- 
ceived pressure/feelings of role overload. 

To assess caregiver distress the Revised Memory and 
Behaviour Problem Checklist (RMBPC) [28,29] is used. 
This is a 24-item caregiver-report measure of observable 
behavioural problems in people with dementia in rela- 
tion to caregiver distress. Higher scores indicate higher 
caregiver distress. 

Adrenocortical activity Salivary Cortisol is analyzed to 
measure adrenocortical activity. Several studies showed 
that salivary Cortisol is a reliable reflection of Cortisol 
levels in blood [45]. Cortisol is assessed by sampling sal- 
iva at the time of awakening and within the first 30 min 
after awakening. Early morning Cortisol levels seems to 
be a biological marker for the individual's adrenocortical 
activity when measured with strict reference to the time 
of awakening [46]. 
Measurement of possible confounders 
To collect dyads' demographic information and informa- 
tion about their health status questions are asked concern- 
ing nationality, birth date, living situation, education, ethic 
origin, use of medication, history of mental and physical 
health, present health status, Body Mass Index, use of 
alcohol and drugs, exercise history, dementia type, patient - 
caregiver relationship and care service use. 
Statistical analysis 

Data will be analyzed according to the intention-to- 
treat principle. Outcome analyses will compare the 
intervention group with the comparison group using 
regression analysis [47]. Baseline differences in demo- 
graphic and clinical characteristics will be investigated 
using Chi-square tests, i-tests, and analysis of variance 
(ANOVA). 



Table 2 Instruments at different assessment moments for 
caregivers 



Outcomes 



Measurements TO T1 T2 T3 



PRIMARY OUTCOMES 

Depressive symptoms CES-D x 
SECONDARY OUTCOMES 

General Health GHQ 
Burden SPPIC 
RMBPC 

Adrenocortical activity Cortisol 



xxx 
xxx 
xxx 



CES-D Centre for Epidemiologic Studies-Depression, GHQ General Health 
Question, SPICC Self-Perceived Pressure from Informal Care, RMBPC Revised 
Memory and Bahaviour Problem Checklist 



Qualitative sub study 

The qualitative part of this study provides more insight 
into the working components of the home-based interven- 
tion as perceived by the people with dementia and their 
caregivers. In addition, this qualitative study provides 
more insight into the impact of the intervention on the 
relationship of the dyads 

Methods 

Semi-structured interviews are held with caregivers and 
people with dementia randomised to the intervention 
group. Consenting caregivers and people with dementia 
are individually interviewed at home. Caregivers and 
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people with dementia with diverse sociodemographic 
characteristics are recruited. Recruitment continues 
until theoretical saturation is reached. 

Analysis 

Interviews are audio taped and transcribed. The tran- 
scripts are initially coded using open codes based on the 
words the participants used. Coding starts after the first 
interview so that any emergent themes can be incorpo- 
rated into subsequent interviews. The coding process is 
supported by ATLAS. ti (version 6.2; ATLAS. ti GmbH, 
Berlin, Germany). To ensure external validation and 
increase reliability, two researchers independently code 
the data. Differences are discussed until consensus is 
reached. 

Ethical principles 

The study is conducted according to the principles of 
the Declaration of Helsinki and in accordance with the 
Medical Research Involving Human Subjects Act. The 
Medical Ethics Committee of the VU University Medical 
Center approved the study protocol (registration num- 
ber 2008/320). 

Discussion 

This paper describes the study protocol of a randomised 
controlled trial of a home-based physical exercise and 
support programme for people with dementia and their 
caregivers. Home-based psychosocial interventions for 
people with dementia and their caregivers are highly rele- 
vant, because in the coming years the number of people 
with dementia will increase and most of them will con- 
tinue to live at home. Therefore, this study is aimed at 
the development of an evidence-based treatment of peo- 
ple with dementia and their caregivers in the community. 
Furthermore, a qualitative sub study is carried out to pro- 
vide insight into the working components of the inter- 
vention as perceived by the people with dementia and the 
caregivers and to provide insight into the impact of this 
intervention on the quality of the relationship of the 
dyads. 

A major strength of this study is the focus on both peo- 
ple with dementia and their caregivers. Both caregivers 
and people with dementia are included in the intervention 
and the potential outcomes of the intervention on both 
parties are assessed. We expect that both parties benefit 
from the intervention, both directly but also indirectly due 
to the positive effects on their counterpart. Another 
strength is the measurement of depressive symptoms from 
different perspectives with subjective and more objective 
measures to create a complete overview of mood in the 
dyads. Depressive symptoms of people with dementia are 
measured by clients' self- report (GDS-15) and caregivers' 
and clinical examiners' observation (Cornell and MDS- 



DRS RAI HC respectively). In addition, depressive symp- 
toms of caregivers are measured by a self-report measure 
(CES-D) as well as by a biological marker (adrenocortical 
activity). 

Designing a psychosocial intervention study also faces a 
number of challenges. First, it is impossible to blind coa- 
ches and the dyads for treatment conditions. The students 
that collect the data will be blinded to try to minimize the 
information bias effect. However, a risk is that the dyads 
disclose their group allocation during the assessments. 
Therefore, before each assessment dyads are asked not to 
inform the examiners about the intervention. To monitor 
the success or failure of the blinding, after each measure- 
ment the examiners are asked whether they know to 
which group the dyads had been allocated. Furthermore, 
the most appropriate control condition for this type of 
intervention could be debated. In this study, we chose to 
provide a minimal, but meaningful intervention to partici- 
pants in the comparison group, rather than attention only. 
The minimal intervention consisted of written educational 
material and brief telephone calls. 

This community-based intervention has the potential 
to improve the mental health of both people with 
dementia and their caregivers, which is highly relevant 
regarding the rising burden of dementia on society. 
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